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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a maraging steel having excellent toughness 
required of a die material, with relatively low Ni content, by incorporating N in a specific 
amount or less into an Ni-Mo-Co type alloy steel of specific composition and also reducing 
Ti content to a specific value of below. 

SOLUTION: As a material for a hot working die or a metal mold for glass forming, a 
maraging steel having a composition consisting of 8.0-20.0% Ni, 2.0-10.0% Mo, 2.0-10.0% Co, 
0.005-0.03% N, 0.05-0.15% Al, 0.03% C, 0.10% Si, 0.10% Mn, 0.01% Ti, further 0.10-8.0% 
Cr t and the balance Fe is used. Ni is added to improve toughness and N is added to attain 
improvement of toughness based on refining of martensitic crystalline grains, and also 
reduction in the toughness-improving effect of N by Ti is prevented. By this method, the 
managing steel for die, having excellent toughness, can be produced with decreased Ni 
content. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting app al against 
examiner s d cision of r jection] 

[Date of xtinction of right] 



Copyright (C); 1998,2000 Japanese Patent Office 



http://www1 .ipdl jpo-miti.go jp/PA1 /cgi-bin/PA1 DETAIL 



00/12/06 



THIS PAGE BLANK (uspto) 



V 

;/ 



09) wmmn up) 



& n w <k « 



(a) aottfttfw&H** 

4WH*10- 152759 

(43)&§8B ¥J*10^(1998) 6 ^9B 



(51)IntCL e 
C 2 2 C 38/00 
38/10 
38/52 



■we* 

3 0 2 



F I 

C 2 2 C 38/00 
38/10 
38/52 



3 0 2N 



m&ffiJt jfcM* IMB(<DK2 OL (£ 4 H) 



(2i)tas## 


ft«¥8-311083 


(7DWSA 


000003713 










(22)fflg|B 


^8^(1996)11^210 




»»*fetS-MTft«|»Ka-TBll#18# 






(72)56W# 


ABB 
























»»»»#TPJS 1 TS 6 4 






(74)ftHA 





C 



(54) ©ttJCffitlfeV^X-^^^ffl 



(57) mm 

Ni : 8. 0-20. 0%, 



1 : 0. 0 5~0. 1 5%£ ifclc, ftJfSS^cS© 



1 

[fft^Jgl] Ni : 8. 0-2 0. 0%, TMBfiMi 

mBB8mmm*#i:x*Ai : <>. 05-0. 15% 

^rMU C : 0. 0 3%WTs S i : 0. 1 0%£k 
T, Mn : 0. 1 0%&LT. £»oT i : 0. 0 1 %J^T 

r : 0. 10-8. 0 =frT«, 
[0 0 0 1] 

[0 0 0 2] 

feSSr^SitS 5 %C r *^'< & ^'TWft»JSte<Z)*je 
[0 0 0 3] — /K:fc:^#JfsH2 % WffiWt&m^zks 

■?*t*j*©N i-S-^TiiSfcS^fe, Ni © 

[0 0 0 4] fg*<0-*vUcc— jgfi^T i 
4r^6DLTN i.Ti 4rWHiS^ «F»«Yfcfc##£ii: 
TV\fc c -tftttt)^ Nto*tt % T i N<£)#fttJ£l» 

[0 0 0 5] 
[0 0 0 6] 

/l^c— v^^f^ Ni : 8. 0 — 2 0. 0%, Mo : 
2. 0 — 10. 0 % x Co:2. 0 — 10. 0%, N: 
0. 0 0 5—0. 0 3%*5J:TJSA 1 : 0. 05 — 0.15 
%£rg-#U C : 0. 0 3%£JLT\ Si : 0. 1 0%JU 
T, Mn : 0. 1 0%g*T\ *»oT i : 0. 0 1 %£AT 

[0 0 0 7] «^(D-7^x^-i;y^^^ ±IBC0^ 



(2> 0- 1 5 2 7 5 9 

2 

fifc^KiD&T, Cr:0.10 — 8. 0%^tLTtJ; 
[0 0 0 8] 

[0 0 0 9] N i : 8 . 0 — 2 0 . . 0 % 
NiliFeCijgLT, WttfcSA,*:^ h 1) ? X&M&L 

^%tctb{z&M^Xtej&ftx+h% 0 '>*< t 8. 

0%#?£L&^<fc©te;d*4g;< N 2 0%4rjB*T# 

S«*tt9-13%0«l#t<fcffSL<, ft 

< tc l 8 — 20 %©jSffl^»* Lv\ 
[0010] Mo: 2. 0—10. 0% 

Tfc£ e 1 0%^Sx;^i©ttcO{g;T^ffl<_b > 
[0011] Co: 2. 0—10. 0% 

20 JP:, ft#3»SBf 5 0 2%fc^e>*^*-ct«<z> 

[0012] N : 0 . 005 — 0. 03% 
S(fi*OJ;$^ iifl|f£>-^>loi— i^>-^fl|T?tt, NCO^^f 

30^ N*#0. 0 0 5%*»-K?»4»<, ^*ONttxI? 

K^^^^^ffl<OT% 0. 0 3%Sr_bH4:L./t. 
[0 0 1,3] T i : 0. 0 1%£JIT 
-JtfcfltBfiUfc J: 5 HKfcl^I>^— S^^flrettN 
i.Ti S:»rtS*Tl*j»Bftt#4fefe|cfc5a*o 

T i *SflqaE-t"5i:T i NdSWUUTN©3a**r 
iHLTLS Ti*tt«WRRUft^*ttftt6>ftl\ 

*iid>fet>, T i *Srfi<«ix.Si^B^fcS 0 ^<£> 
40 If^RBStLTO. 0l%«r«^fc o T i SrjftfR|"t-<5 
r i J: 9 . N i , T i <oi&mc J: * i#5&Jgfl:fiffl#-? 

[0014] A 1 : 0 . 05 — 0. 15% 

LTiSJOtSo A 1 J***:, ^fflfb^t^-t-So 

^<O?gi*f40. 0 5%tdigL*V^Dft-T?»4|g^i^n 
i\ 0. 1 5%*jH*Tffl*fcaaDt"5iWttOiST«: 

50 Jitaffifflrtco^Dftt byt 0 



(3) 



10-152759 



"[0015] C : 0. 0 3%81T 

0. 0 l%UXTt-t-^r ki>W*^\ 
[0016] Si :0. 1 0%»T 

s i hmmzmi,xte&*L<fj:\,^m'x*2bz>frb. 

0. 1 0%U*T<0#?£KJi:#>5 0 
[0017] Mn : 0. 1 0% 



10 



*4i5 0 rnt>±RSM0. 1 0%*WtVtLo 
[0018] C r :0. 10 — 8. 0% 

*K 8. 0%^jg^5#S(d^^^©tt$:{g:T$-±So 
[0 0 19] 

[0 0 2 0] 



No. 



Si Mn Ni Cr Mo Co Ti 



t-A 1 



N 



1 0.011 0.07 0.04 19.0 
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